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conducting substance, the direction of the force will be changed, but to an extent, and over an area, that depend upon the size and shape of the structure in question. In general, this effect is not calculable, but fortunately it may be definitely computed in the special case of a conducting semiellipsoid with vertical axis, and standing, as would a right cone, on the conducting surface—the actual surface, if wet, somewhat below, if dry. The ground and all parts of the conductor, unless actively discharging, will have the same potential. Hence, by varying the values of the three diameters of the semiellipsoid, a fair approximation may be made to many ordinary structures and their effects on the electric field estimated, in some cases roughly, in others with even a high degree of accuracy. Thus, by making each of the horizontal diameters small and the vertical one relatively very large, the modification of the field by a single upright metallic rod may be computed very closely, and its efficiency as a protection against lightning approximately determined. This has recently been done by Sir J. Larmor and J. S. B. Larmor,1 who say that:
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For our special case of a thin symmetrical semiellipsoid of height c, this gives V = -F, + At
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The value of this integral, however, increases indefinitely toward its lower limit as e falls to zero, when a and b are null. Thus, as the semiellipsoid becomes thinner, the value of A diminishes without limit; that is, the modification of the field of force by a very thin rod is negligible along its sides unless close to it. A thin isolated rod thus draws the discharge hardly at all unless in the region around its summit.
This is not to be taken as a condemnation of lightning rods in general. It only shows that a single vertical rod affords but little protection to things in its neighborhood, and, thus, explains why kite wires, for instance, are so seldom struck. When, however, the horizontal diameters of the semiellipsoid are of appreciable length, the directions of the otherwise vertical lines of force are greatly changed for some distance on all
iProc. Roy. Soc., 90; 314, 1914.

